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This study was conducted in compliance with internal review board and informed consent regulations



Shire Pharmaceutical Development, Inc.

2. SYNOPSIS

Protocol No. 381.107

Name of Study Drug: . IND #: Protocol No. | Phase: | Country:
Mixed Salts Amphetamine 58,037 381.107 I USA
Title:

A single-dose, bioequivalence study comparing 1x40 mg capsule of SL1381 to 4x10 mg capsules of SLI381-
in pediatric subjects

Principal Investigator/Affiliation: No. of Study | Study Period:

Samuel W. Boellner, MD Centers: | First enrollment date: February 16, 2001
Clnu.\:al Stuuy \.-Ulubla, LLC 1 Laab X/Ulll&)l@li\lll dﬂtlﬁ LVLM bh 28, ZGUJ.
Little Rock, AR

Obijective:

To determine dose-equivalence of 1x40 mg of SLI381 capsu!es to 4x10 mg of SLI381 capsules following a
single dose adxmmstranon

Methodology:

This trial was an open-label, randomized, single-dose, two-treatment and two-period crossover study
investigating the bioequivalence of an orally administered 1x40 mg SLI381 dose to a 4x10 mg SLI381 dose
in pediatric subjects. The study was conducted under medical supervision.

Potential subjects were screened during the two weeks before study initiation (Days —14 to -2). Twenty
subjects who fulfilled the inclusion criteria each received a single dose of 1x40 mg SLI381 capsule or a
single dose of 4x10 mg SLI381capsulcs administered orally, with water, in the first dosing period. The
alternate dose was administered in the second period. The two dosing days were separated by a 7-day
washout. All subjects observed an overnight fast before each of the two test days and standard meals starting
4-hours post dose on test days.

On each of the two test days, blood was collected at pre-dose (hour zero) and at 1, 2, 3,4, 5,6, 7, 8,9, 10, 12,
24, and 48 hours post-dose. Quantitation of plasma d- and I-amphetamine concentrations was performed
using a validated LC/MS/MS method. A physxcal examination, height, weight blood pressure and pulse, and
laboratory tests including hematology, chemistry, and urinalysis, in addition to a urine pregnancy test (for
females who had experienced menarche) were conducted at screening and at termination. Blood pressure and
pulse were monitored throughout the dosing days. Subjects were questioned concerning their well being
prior to dosing at each period and prior to Ieavmg the site on dosing days. Spontaneous adverse events were
collected throughout the study.
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Name of Study Drug: IND #: Protocol Ne. ?’hase:’ Country:
Mixed Salts Amphetamine | 58,037 381.107 |1 USA

Number of Subjects (planned and analyzed):

The protocol called for 20 subjects o ensure a statistical power of more than 80% to conclude bioequivalence
between the two dosing regimens. Twenty (20) subjects participated in the study and all completed the study.
Data collected from all of the study participants were evaluated for bmavaﬂab:hty and safety.

‘| Diagnosis and Main Criteria for Inclusion:

Pediatric subjects, 6 to 12 years of age, diagnosed as ADHD with prxor exposure to stimulants (Adderall®,
methylphemdate, dextroamphctamme) at similar dose levels as were ngen in thxshstudy, no chmcauy
significant tolerability difficulties to prior stimulants, and between the 5™ and 95" percentile on the National
Center for Health Statistics growth chart for age, height, and weight.

Test Product, Dose, Mode of Administration, and Batch Number:
Test drugs were SLI381 capsules provided by the sponsor, each capsule containing 40 mg (lot # 0F2722A) of
mixed salts of single entity amphetamines for oral admlmstranon

Duration of Treatment:
This was single-dose, two-period crossover study with a 7-day washout interval between each dose

1 administration. Dosing time was approximately 8:00 am in.the mommg of each dosing day.

Reference Therapy, Dose and Mode of Administration, Batch Number:

For the purpose of bioequivalence analysis, the 10 mg capsules (lot # 0B2774A) of mixed salts of single
entity amphetamines for oral administration were considered as the refcrencc No other reference drug or
placebo was used in the study.

Criteria for Evaluation:

Efficacy gPharmacokmetws) :

Extent (AUC) and rate (Cpay) of drug absorption and txme-to—peak concentration (T,m) were evaluated for
differences between the two doses using analysis of variance (ANOVA). Analysis of bioequivalence was
carried out using the ANOVA model on log-transformed data for AUC and Cy,, and the 90% confidence
interval (CI) was constructed for the ratio of the test-to-reference means from the two 1-sided t-tests
approach. The currently:used average bioequwalcnce criteria of 0.80-1.25 limits for log-transformed data
were applied to draw conclusions.

Safety:

All safety parameters collected were assessed descriptively. These parameters mcluded adverse events (AE),
clinical laboratory tests. (chermstry, hematology, and urinalysis), medical history, physical examinations, 12-
lead electrocardiogram (ECG), and vital si igns. Vital mgns were assessed descriptively and comparatively.

Statistical Methods:

Efficacy (Pharmacokinetics): -

Extent (AUC) and rate (Cyax) Of drug absorption and time-to-peak concentration (Ty,,) were evaluated for
differences between the two doses using analysis of variance (ANOVA) with a general linear model.
Analysis of bxoeqmvalcnce was carried out using the ANOVA model on log-transformed data for AUC and
Crax, and the 90% confidence interval (CI) was constructed for the ratio of the test-to-reference means from
the two 1-sided t-tests approach. The currently used average bioequivalence criteria of 0.80-1.25 limits for
log-transformed data were applied to draw conclusions.

Safety:
Obsérved adverse events and vital signs were analyzed descnpnvely Vital signs were also analyzed

comparatively using the paired t-test.
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Name of Study Drug: IND #: Protocol No. | Phase: | Country:
Mixed Salts Amphetamine | 58,037 381.107 I | USA
SUMMARY RESULTS '
EFFICACY:
® RRA  4x10mg
o0 - 3¢ 1x40mg
m -

d-amphetamine

CONCENTRATION ingént)
4 &5 8
i 1 i

D-Amphetamine

1 x 40 mg SLI381 (test)
4 x 10 mg SLI381 (reference)

Ratio of test-to-reference
90% CI

L-Amghetgmine

1 x 40 mg SLI381 (test)
4 x 10 mg SLI381 (reference)

Ratio of test-to-reference .

90% CI
* p<0.05 compared to 4 x 10 mg SLI381
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AUC (0-inf)
(ng.hr/mL)
1573.95

1688.25 -

1.00
0.96 ~ 1.03*

AUC (0-inf)
53891~
312.01

1.06
1.02 ~ L.10¥

o L] 80
Time thew
Parameters {means)
AUC (0-9) Cmax Tmax
(ng.hr/mL) (ng/mL) (tr)
1608.98 98.61 5.35
1662.87 92.94 5.64
Bioequivalence
097 1.06
0.93 - 1.02* 0.96 - 1.16%*
Parameters {(means)
AUC (0-t) Cmax Tmax
(ng.hr/mL) (ng/mL) (hr)
539.33 30277 545
- 529.31 271.16 5.80
Bioequivalence
1.03 1.11
0.96 - 1.10* 103 -1.21%

L * Denotes 90% confidence interval fell within the recommended 0.80-1.25 timits of bioe ivﬁlence when, apalyzed on logarithmic scalg
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Name of Study Drug: IND #: " | Protocol No. | Phase: Country:
Mixed Salts Amphetamine 58,037 381.107 I USA
SUMMARY RESULTS (continued) -

SAFETY:

All 20 subjects reported one or more adverse events.during the study. The majority of treatment-emergent
adverse events (145/162, 89.5%) were judged as related or possibly related to study medication and mild or
moderate in severity (154/162, 95.1%). The 1x40 mg condition had 50,6% (82/162) and the 4x10 mg
condition showed 49.4% (80/162) of the total adverse events. Under both dosing conditions, all 20 subjects
reported one or more adverse events. Because of the investigator’s use of specific criteria for reporting
hypertension (systolic > 130 mmHg and diastolic > 85 mmHg and 20% increase from baseline} and
tachycardia (= 120 bpm and 20% increase from baseline) as adverse events, hypertension and tachycardia
were seen as the most common adverse events in the study. The incidence of subjects reporting was 80% for
hypertension and 70% for tachycardla The other commonly reported adverse events included insomnia,
dizziness, nausea, anorexia, and headache. All of these adverse events were not unexpected.

Compared to the time of pre dose, significant (p<0.01} i increases in mean systolxc blood pressure were
observed for the time period of 2-, 4- and 12-hours post treatment both in the 1x40 mg group and 4x10 mg
group. For diastolic blood pressure, significant increases from pre-dose level were noted for the 4x10 mg

_group at 4- hours post dose. No significant changes were noted in pulse for either of the dosing conditions.

No significant abnormal physicals or lab results were reported at study close out.

CONCLUSIONS:
Shire Pharmaceutical Development Inc. has developed a two-component extended-release formulation
(SLI381) of Adderall® designed to produce pulsed-release of amphetamine salts yielding a therapeutic effect

' that lasts throughout the day with one morning dose, for treatment of attention deficit hyperactivity disorder
- (ADHD).

The objective of this study was to evaluate the bioavailability and bioequivalence of a single 1x40 mg SLI381
oral dose in comparison to a single 4x10 mg SLI381 oral dose in pediatric subjects.

This study demonstrated that a single 1x40 mg dose of SLI381 capsules was bioequivalent as measured by all
relevant PK parameters to a single 4x10 mg dose of SLI381 capsules in pediatric subjects for both d- and I-
amphetamine. For l-amphetamine, statistically significant differences were noted between the two doses for
AUC,.ine and Cipo, with the 1x40 mg dose being higher, but not for AUC,,,,

Additionally, the two SLI381 doses were similarly tolerated. All 20 subjects reported one or more adverse
events during the study. Thc incidence of subjects reporting adverse events was the same for both dosing
conditions. The majority of adverse events were mild or moderate in severity and judged as treatment

related or possibly related. The most frequently reported adverse events were not unexpected (i.e.,

hypertension, tachycardia; insomnia, dtzzmess, nausea, anorexia, and headache), with similar incidences and
frequencies under both conditions for most events, although headache was reported 3 times more and nausea
was reported 2 times more under the 4x10 mg dose. Dizziness was reported S times more and somnolence
was reported 2 times more under the 1x40 mg dose. Finally, significant increases (p<0.01) in mean systolic
blood pressure were obsetved at the 2-, 4--and 12-hour time points for both dosing conditions. For diastolic
blood pressure, a significant increase (p<0.01) was noted for the 4 x 10 mg group at-4 hours post dose.

In conclusion, a single 1x40 mg dose of SLI381 capsules was bioequivalent to a single 4x10 mg dose of
SLI381 capsules in pediatric subjects. Both doses were similarly tolerated.

Final
Date: 30 July 2002
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4. GLOSSARY AND DEFINITION OF TERMS

ADHD Attention Deficit Hyperactivity Disorder
AE Adverse Event

ANOVA Analysis of Variance

AUC Area Under the Curve

B.L.D: Twice a day

BP Blood pressure / Systemic arterial pressure(s)
CFR Code of Federal Regulations

CI Confidence Interval

CNS Central Nervous System

COSTART  Coding Symbols for Thesaurus of Adverse Reaction Terms
CRF Case Report Form ,
CRO Contract Research Organization

DR Delayed Release

ECG Electrocardiogram

EDTA ‘Ethylene Diamine Tetra-acetic Acid
FDA U.S. Food and Drug Administration
GLM General Linear Madel

Hg Mercury

HIV Human Immunodeficwncy Virus

HR Heart Rate

ICF - Informed Consent Form

IND Investigational New Dmg

IRB Institutional Review Board

ITT Intent-to-Treat

LS Mean Least Square Mean

mg Milligram

mL Milliliter

mm Millimeter

ng Nanogram

PI Principal Investigator

PK Pharmacokinetic

RBC Red Blood Cell

SD Standard Deviation

sec Second

SOP Standard Operating Procedure

WBC White Blood Cell
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5. ETHICS
5.1  Institutional Review Board (IRB)

The study protocol, informed consent form (ICF), and any amendments to the protocol
were approved by IRBs, prior to-study initiation, in conformance with 21 CFR 50 and
21 CFR 56. The approval letters are on file with the investigator and with the Sponsor.
Information about the IRB is given in Section 16, Appendix IIC.

oty
.

th
1T 3

This protocol was performe:d under the principles of the 18th World Medical Assembly
(Helsinki 1964) and amendments of the 29th (Tokyo 1975), the 35th (Venice 1983) and
the 41st (Hong Kong 1989) World Medical Assemblies and 48th General Assembly,
Republic of South Africa, October 1996. A copy of this Declaration is in the investigator
file.

5.3  Subject Information and Consent

All prospective subjects received written information and an explanation of what the
study involved. Written informed consent was required from the parent/guardian and
written assent was required from the subjects before study initiation. A copy of the
Informed Consent Form was given to the subject. Signed and witnessed ICFs are on file
with the investigator.

6. INVESTIGATORS AND STUDY ADMINISTRAT IVE}STRUCTURE

This study was conducted at by Samuel W. Boellner, MD. Qutpatients were seen at the
Clinical Study Centers, LLC, located at 9601 Lile Drive, Suite 900 in Little Rock, AR.
Subjects were confined at the Baptist Medical’Plaza located at 1120 Medical Center
Drive in Little Rock, AR. Names of investigator and study administrative structure are
listed below:

Name and Affiliation ' “Title ‘| Role

Samuel W. Boellner, MD ’ Principal Investigator . Responsible for study conduct
Clinical Study Centers LLC, Medical Towers Bldg I
9601 Lile Drive, Suite 900

Little Rock, AR 72205

M. Alex Michaels, MD Vice President of Medical Overall responsibility for
Shire Pharmaceutical Development, Inc. - Affairs clinical and safety aspects
Kathleen Wolf Clinical Program Manager | Management of the study

Shire Pharmaceutical Development, Inc.

Tom Green. ' Senior Data Analyst Management of Database
Shire Pharmaceutical Development, Inc. )

Final
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7.  INTRODUCTION

Shire Laboratories Inc. has developed a two-component extended-release formulation
(SLI381 capsules or Adderall XR™) of ADDERALL® designed to produce pulsed-
release of amphetamine salts yielding a therapeutic effect that lasts throughout the day
with one moming dose for treatment of attention deficit hyperactivity disorder (ADHD)
and narcolepsy [1].

ADDERALL® is a single entity amphetamine drug product mixture of neutral salts of
dextroamphetamine sulfate, amphetamine sulfate, the dextro isomer of amphetamine
saccharate, and d,l-amphetamine asparate. For each ADDERALL® tablet, the
combination of salts and isomers results in a 3:1 ratio of dextro- to laevo-amphetamine.

The SLI381 capsule formulation is composed of two types of pellets of mixed salts of
amphetamine being combined with a 50:50 ratio within one capsule. One type of the
pellets is immediate-release pellets designed to release dfugxcontgnt in a similar
mechanism to Adderall®. The second type of pellets is delayed-release pellets designed
to release drug content 4-6 hours after the oral administration. With the inclusion of the
delayed-release component, the two-unit formulation given once-a-day is expected to act
similarly to the current marketed product of Adderall® given twice-a-day, 4-6 hours
apart.

The purpose of this Phase I study was to evaluate the bioavailability of a single 1x40 mg
SLI381 oral dose in comparison to a single 4x10 mg SLI381 oral dose in pediatric
subjects.

The study was conducted in compliance with institutional review board and informed
consent regulations.

8. STUDY OBJECTIVES

To determine the dose equivalence of one single dose (1x40 mg) of SLI381 40 mg
capsules to one single dose (4x10 mg) of SLI381 10 mg capsules administered orally to
children. ,

9.  INVESTIGATIONAL PLAN

9.1  Overall Study Design and Plan

This trial was an open-label, randomized, single-dose, two-treatment, two-period
crossover study in pediatric subjects comparing the bioequivalence of SLI381 given
orally as a 1x40 mg dose to SLI381 given oraIly as a 4x10 mg dose.

Final
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The study used a ba‘.lanéed two-w,ay crossover design with block size equal to 2. Twenty
pediatric subjects (male and female), who were diagnosed as ADHD otherwise healthy

and on similar dose levels as were given in this study, were randomized at study

enrollment to one of the two treatment sequence groups. In each study period, these
subjects were given a single oral 40 mg dose of SLI381, consisting of one 40-mg capsule
(test condition) or four 10-mg capsules (reference condition) after an overnight fast (8
hours) according to their assigned treatment sequence. Each study period was separated
by a 7-day washout period. Medication was administered at approximately 8:00 AM on

the dosing days with 4 ounces of water.

TABLE 1 SCHEDULE OF EVENTS FOR PERIODS I AND II

Study Day: | -t4t0-2 | -1and?7 land8 Zand 9 3 and 10 10-11

Informed Consent X ’
Medical History X .
Physical Exam X X
Check in X
Discharge X

| Clinical Laboratory Tests x* x4 x*
SLI381 Assay \ Xt XE X
ECG ; X ) ‘ X
Height \ X ) X
Weight X X X ‘ X X
Vital Signs (BP and P) X X Xt X xt X
Adverse Event Collection* X X X X X X
Study Medication ’ X ’

* Will include standard chemistry, hematology, electrolytes, and urinalysis.
® Will include urine screening for drugs.
¢ Brief medical history.

4 Urine pregnancy test for females who have expenenced menarche
“Blood draws for PK analysis at 0, 1., 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 12,0 hours post dose.
"Vital signs prior to blood draw at 0, 1.0, 2.0, 3.0, 4.6, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 12.0 hours post dose.
8Blood draw for PK analysis at 24 hours post dose.

% Vital signs prior to blood draw at 24 hours post dose,
* Blood draw for PK analysis at 48 hours post dose,
’thal signs prior to blood draw at 48 hours post dose.

¥ SAEs will be collected for 30'days after discontinuation of study drug.

Source: Section 16, Appendix llA, Protocol

Subjects were confined to the clinic 12 hours prior to each dosing day. Confinement
continued for 24 hours post dose. Fourteen (14) blood samples (7 mL per sample) were

collected through the 48-hour post—-dose interval dunng each study period. These blood

samples were used in determining the plasma levels of d-amphetamine and 1-
amphetamine at the following hours: 0-hour (approximately 5 minutes before dosing), 1,
2,3,4,5,6,7,8,9, 10, 12, 24 and 48 hours. Dosing for each study period was separated
by a 7-day washout period. The assessment schedule for each study period is displayed in
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Table 1. In this table Day -1 marks the beginning of the first confinement period, and
Day 7 marks the beginning of the second confinement period.

9.1.1 Screening

Subjects were screened within 2 to 14 days before enrollment into the study. All
prospective subjects received written information and an explanation of what the study
involved. Written informed consent was required from the -parent(s)/guardian(s) and
written assent was required from the subjects before study initiation.

Screening measurements included:

Orientation session and informed consent/assent

Subject height and weight ’

Medical history and physical examination

~ Vital signs (supine and standing blood pressure, supine and standing pulse,
respiratory rate) »

Blood hematology

- RBC count

- Hemoglobin

~ Hematocrit

- WBC count

— Platelet count

serum chemistry

— BUN

~ Creatinine

~  Glucose

- AST

- ALT

- GGTP

—~ Total bilirubin

-~ Alkaline phosphatase

Urinalysis

~ Microscopic examination

- pH

—  Specific gravity

- Protein

—  Glucose

~ Ketones

~ Bilirubin

—~  Occult Blood

Urine drug screen

w»n
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*  Urine pregnancy test on females of childbearing potential "

* ECG

*  Adderall® and dextroamphetamine were to be discontinued at least 7 days prior to
Day 1. Methylphenidate was to be discontinued at least 3 days prior to Day 1.

After the screening, the investigator reviewed medical histories, clinical laboratory
evaluations, and performed physical examinations. Subjects who met inclusion/exclusion
criteria were enrolled into the study.

9.1.2 Treatment Pgriods

Treatment days were separated by a seven-day washout interval.
During the treatment period adverse events were assessed via observauon and unsolicited
reporting.

Day ~1 and Day 7
Subjects eligible for study participation were admitted to the clinic in the evening,

approximately 12 hours before the scheduled dose. At each treatment period check-in,
vital signs, weight, and a brief medical history were obtained from each subject. A urine
pregnancy test was also conducted, if applicable.. Subjects remained at the clinic until
completion of the 24-hour post-dosing blood collection and returned to the clinic for the
48-hour post-dose specimen collection. :

After check-in, each subject received a standardized meal between the hours of 6:00 pm
and §:00 pm.

Treatment Days 1 and 8
After obtaining vital signs (blood pressure and pulse) and body weight of each subject, a

Jelco™ catheter was inserted for.collection of blood specimens, (EMLA Cream was
applied to the IV site at least 60 minutes prior to catheter insertion.)

Subjects were required to fast for at least 8 hours before dosing anci remain fasting for 4
hours after dosing. Subjects were allowed to consume water or dextrose 5% in water ad
lib during the fastmg period.

The study drug (1x40 mg dose of SLI381 extended~release capsules or 4x10 mg dose of
SI.J381 extended-release capsule) was administered to each subject at approximately 8:00
" am with 4 ounces of water. Subjects were instructed to swallow the capsules intact, and
their mouths were inspected after administration to ensure ingestion.

Blood was collected via catheter for SLI381 assay at pre-dose (hour zero), and at 1, 2, 3,
4,5,6,7,8,9, 10, 12, 24, and 48 hours post dose. Plasma samples were prepared by
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centrifugation of whole blood samples (approximately 2500 rpm x 15 minutes at 4°C).
All plasma samples, were frozen and stored at -20°C until assayed ¢ at MDS Harris in
Lincoln, Nebraska. .

Post dose, vital signs (blood pressure and pulse) were collected prior to each blood draw.

A standardized lunch and standardized dinner was'served 4 and 10 hours, respectively,
post dose to each subject.

Day 2 and Day 9

After obtaining vital signs (blood pressure and pulse) and the 24-hour post-dose blood
sample, the Jelco IV catheter was removed. Subjects were discharged from the
confinement facility after the 24-hour post-dose blood draw.

Day 3 and Day 10
All subjects returned to the outpatient center for body weight measurement, vital 31gns

(blood pressure and pulse), and blood collection for the 48-hour post dose specimen.

Closing, Days 10-11
At study closing, subjects’ weight, “hei ght, and vital s:gus (blood pressure and pulse) were

measured. Additionally, blood was collected for clinical laboratory tests (hematology,
chemistry, urinalysis, and urine pregnancy test, if apphcable) and an ECG and
comprehensive physical were performed.

9.2  Choice of C‘ontrol Groups

The study did not employ a control group per se. Instead, each subject acted as histher
own control, with the campansons being made among the pharmacokinetics of the two
doses. ,

9.3  Selection of Study Population

The protocol called for 20 pediatric subjects to be enrolled in the study. Subjects
participating in this trial were selected based on the followmg inclusion and exclusion
criteria.
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9.3.1 Inclusion Criteria

Subjects of any race were requxred to meet the following criteria to be eligible to
participate in the study: : :

INCLUSION CRITERIA

el ligiat 2 3 .rnmnnfe
Good health, as determined by medical history, physical examination, and clinical laboratory. measurements.

—

2. Age: 6 - 12 years. Females who had experienced menarche must have had a negauve urine pregnancy test at screening and be

practicing an acceptable method of contraception during the study.
3. Gender: males and females.

4. Previous stimulant exposure: ~ Must have had prior exposure to stzmulams {Adderall®, methylphenidate, dextroamphetamine) at
similar dose levels as will be given in this study with no clinically significant tolerability difficulties. There was to be a one-week

washout for Adderall® anddextroamphetannnt and/or a 3-day washout for merhyiphemdatc pnor to the first dosing day.

P ottt mead biafofie.  WAFAlolie oo Ligfolil i o Ledeioo el ExBe R, e sl WIoaf o AN O

Statistics (NCHS) grown chart for age[2].
6.  Drugs: Absence of any significant urine concentration of any drug that could mterfere with the study.

Source: Section 16, Appendix A, Protocol

9.3.2 Exclusion Criteria

Subjects could not participate in the study if any of the follewmg conditions exxsted

EXCLUSION CRITBRIA

1. Historyor clinical ewdencs: of. sigmﬁcant tespiratory, cardiovascular, renai gastmmtesmal hepatie, endocrine, hematologic,
neurologic (mcludmg ataxia and/or seizares), or other chronic disease.

2. Use of any medication not cons:dcred acceptable by the clinical investigators dumngthe 14-day period before the ﬁrst dosing
with the study drug (Day 1).

3 Hlstoxy of significant adverse reaction to Adderall® or any stimulant medication.
4.  Participation in a study of mvestagattoual or marketed drugs during thz 30-day. penod before the start of the study (Day 1).

Source: Section 16, Appendix l1A, Protocol

9.3.3 Restrictions

Patients were restricted from the following:

RESTRICTIONS .

1. Administration of any medication wnthout the approval of the F‘rmctpa! Invcstxgator from Screéning through Closing.

2. Adderalt and dextmamphctamme were o be dxscontmucd at least one week prior to Day 1.

3. Methylphenidate was:to be-discontinued at least three days prior'to Day 1.

4. Fruit juice or foods containing ascorbic acid were prohibited within 3 days of dosing.

5. Beverages or foods containing caffeine were prohibited for at least 2 ‘hours prior to each BP measurement and throughout

both confinement penods
Subjects were restnctgd from participating in any organized activities during the blood collection pesiod.

6.  Subjects were prohibited from an increase above usual activity level during the 48 hours prior to each clinical laboratory
sampling. .

&

Source: Section 16, Appendzx TIA, Promcol

9.3.4 Removal of Subjects from Therapy or Aséessment

Subjects and their parent(s)/guardian(s) were told that they were free to withdraw from
the study at any time. The investigator, after consulting with Shire Laboratories, could

terminate the study for a subject immediately if the subject experienced a serious adverse
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event, a significant organ dysfunction, changes in any clinical or laboratory parameter, or
other finding that suggested an unacceptable risk to the health of the subject. The
investigator could also terminate the. participation of a subject for noncompliance on the
part of the parent, guardlan or subject.

For withdrawn subjects ali data scheduled to be collected at study closing was to be
collected at the time of early study termination, or on or before the scheduled study
closing. Withdrawn subjects were not to be ;eplaced

94 Treatments

9.4.1 Treatments Administered

In the morning (approximately 8:00am) of Day 1, the subjects received one of the two
treatments (1x40 mg SLI381 capsules or 4x10 mg SLI381 capsule) according to the
randomization schedule. In the moming (approximately 8: GOam) of Day 8, subjects
received the alternate treatment.

Each treatment was.administered with 4 ounces of water after an 8 hour fast.

9.4.2 Identity of Study Drug
Shire Laboratories Inc. supplied study drugs in 100-capsule bulk supply bottles.

Study Drug : r Lot #
SLI381 40 mg capsules (test condition) OF2722A
SLI381 10 mg capsules (reference condition) - 0B2774A

The study drug 1dent1ﬁcatmn was recorded in CRF and prcsented in Section 16,
Appendix VII Table 1.1.

9.4.3 Method of Assigning Subjects to Treatment Groups -

Subjects were assigned to each treatment according to randomization schedules prepared
for the study by Shire Pharmaceutmal Development Inc. (Section 16, Appendix V). The
randomization list was generated using a 2-by-2 Latin-square and an SAS random number
generator (RANUNI), which had a seed number of 10005. The block size was two.

Dosing for each study period was separated by a seven-day washoat period. Both the
randomized treatment sequence and received treatment sequence for-each subject are
presented in Sectxon 14, Table 1. 1 1, and in Section 16, Appendix ’ VII Table 2.1.
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944 Dosé S‘electibn

The study selected the highest strength (40 mg capsules) of SLI381 products intended for
marketing to evaluate the dose equivalence for meeting the regulatory requirement. The
10 mg capsules were the lowest strength of the SLI381 products when the study was
being conducted.

94.5 Blinding

This was an open-label, crossover trial and the primary endpoints were objective
measurements of bioavailability. Therefore, blinding of subjects, investigator, or sponsor
was not required. The bottles were clearly 1abelcd as containing 10 mg or 40 mg capsules
of SLI381.

The treatments administered at each dosing day were recerded in CRF and presented in
Section 16, Appenchx VH Table 9.1.

9.4.6 Prior and Concomitant Therapy

The protocol stated that, administration of any medication without the approval of the
Principal Investigator was prohibited from study screening through study closing.
Adderall and dextroamphetamine were to be discontinued at least one week prior to Day
1. Methylphenidate was to be discontinued at least three days prior to Day 1.
Concomitant medications taken before and during the study were recorded in CRF and
are listed in Section 16, Appendix VI Table 3.1.

9.4.7 Treatment Compliance

Study center personnel administered each dose of study medication. Time of dose
administration was recorded in CRF.

To ensure that each dose was taken, study personnel performed a mouth check after drug
administration.

9.4.8 Drug Accountability

Study drug was shipped to the Principal Investigator by Shire Phamxaceutical
Development, Inc. The Investigator was responsible for maintenance of study drug
inventory and dispensing records. At the conclusion of the trial, all unused supplies and
empty containers were to be returned to Shire Pharmaceutical Development, Inc. Clinical
study center was to retain and store one sample of the 10 mg and 40 mg formulations in
accordance with FDA regulatlons Drug mventery and return are listed in the table
below.
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DRUG INVENTORY AND RETURN

Compound/Dose/Lot Number . Quantity o Quantity Spent Quantity Left

" SLI381/40mg/0F2722A * 500 capsules ’ 20capsules - -| 480 capsules
SLI381/10mg/0B2774A © 500 capsules : 80 capsules ) 420 capsules

Source: Study documentation binder

9.5  Efficacy and Safety Variables
9.5.1 Pharmacokinetic Parameters

Blood samples were collected for later determination (by a validated LC/MS/MS method
at MDS Harris) of plasma d-amphetamine and l-amphetamine concentrations pre-dosing
and at the following hours after dosing: 1,2,3,4,5,6,7,8,9, 10, 12, 24, and 48. From
the plasma drug levels, the following parameters for both d-amphetamine and I-
amphetamine were measured and calculated at MDS Harris for biocavailability and
bioequivalence evaluations for each formulation. Complete details of the assay method
and calculation method are provided in Section 16, Appendix VIB, Detailed
Pharmaceutical Analytical Report/Technical Report.

Variable | Description

AUCy, Area under the drug concentration-time curve from time zero to t hour
(t = last measurable concentration time point, Ct), calculated by the
trapezoidal rule.

AUCq.inf Area under the drug cancentratioﬁ—time curve from time zero to infinity;
using AUCy., + Ct /Kel (Kel = terminal elimination rate constant)

ti Elimination half-life; using LN(2)/Kel

Cinax Ma)éimum observéd drug concentration

Tmax Time to the maximum drug concentration (obtained without
integpolation)

9.5.2 Safety Evaluétions

The following safety parameters, the primary safety data, wére‘ccllecicd throughout the
study and were summarized by treatment group.

* Blood pressure (initial supine measurement at each time point, mmHg) and pulse
(initial supine measurement at each time point, beats/min)
* Adverse events
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Blood pressure readmgs were collected at screening, at check-in, prior to each blood
collection in the two dosing periods, and at study. closing, At each of these time points,
three sets of blood pressure readmgs were collected after a' Zumlnute rest period:

1. Initial supine reading
2. 2 minute supine reading
3. Standing reading

Pulse readings were collected at screening, at check-in, prior to each blood collection in
the two dosing periods, and at study closing. At each of these time points, three sets of
pulse readings were collected after a 2-minute rest penod

1. Supine pulse
2. Standing pulse after 1 minute
3. Standing pulse after 2 minutes.

Respiratory rate was recorded with vital signs during screening period and at pre-dose. It
served as a reference in the event that symptoms dictated repeat measurements.

All recorded blood pressure, pulse and respiration rate readings are listed in Section 16,
Appendix VII, Table 6.1. The initial supine readings for blood pressure and pulse were
used in summaries of vital signs, which appear in Secuon 14, Tables 5.1.1, 5.1.2, and
5.1.3.

Adverse event data were obtained by observation and close monitoring of subjects
throughout the study. All adverse events, regardless or severity or relationship to study
medication were to be recorded on the appropriate case report form. Adverse event
reports were to include the description of event, date of onset, date event ended, severity,
evaluation of drug relationship, and ultimate outcome.

Patients withdrawn from the study due to any adverse event were to be observed until the
event resolved or an adequate explanation was obtained. For serious adverse events, the
subjects were to be followed until clinical recovery was compléte (including a return to
baseline laboratory values) or until a clear outcome had been determined.
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The Investigator was to review each event and assess its: relatxonsh:p to drug treatment
according to the following definitions:

Related

Possible

Not
Related

An adverse event has a strong temporal. relationship to study drug and
recurs on rechallenge, and another etiology is unlikely or significantly
less likely. \

An adverse event has a strong temporal relationship to study drug, and an
alternative etiology is equally or less likely -compared to the potential
relationship to study drug.

An adverse event is due to underlying or concurrent illness or effect of
another drug and is not related to study drug (e.g., has no temporal
relationship to study drug or has a much more likely etiology).

Each reported adverse event was also graded on a 3-point severity scale by the
investigator (mild, moderate, or severe). The severity grading, date and time of onset,
time relationship to drug dosing, duration, and outcome of each event were recorded.
The following definitions for rating severity were used:

Mild
Moderate

Severe

The adverse event is transient and easily tolerated by the subject.
The adverse event causes the subject discomfort and interrupts the
subject’s normal activities.

The adverse event causes considerable interference with the subject’s
normal activities, and may be incapacitating and/or life-threatening

Serious adverse events (as defined by the FDA CadaoffFederal Regulations (CFR),
Chapter 21), whethe;»or not they were deemed to be drug-related, were to be immediately
reported by telephone to the Sponser, followed by a written report. -

Other safety data weife also collected at either screening period and/or throughout the
study. Listings were prepared for any abnormalities observed for these measures, which
included the following:

» History

= Physical exammatlon

» Vital signs (snttmg respiratory rate, hcart rate, blood pressure, temperature)

s 12-lead electrocardiogram

= Urinalysis (macroscopic: bilirubin, blood glucose, ketanes pH, protein, specific
gravity; microscopic if protéin and/or blood are detected)

» Hematology (hemoglobin, hematocrit, WBC, RBC, platelet count, ‘white cell
differential)
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= Serum chemistry (BUN, creatinine, glucose, AST, ALT, GGTP, bilirubin, and
alkaline phosphatase)

* Serum pregnancy (for females at screening and close out)

= Urine screen for drugs (at screening only)

9.5.3 Appropriateness of Measurements

All effectiveness and safety assessments are widely used and generally recognized as
reliable, accurate, and relevant. Alternative measures of bioavailability were not
considered.

9.6 Data Quality Assurance

This study was sponsored by Shire Laboratories Inc. and conducted at Clinical Study
Centers, LLC according to the ICH Guideline for Good Clinical Practice.

Quality Control Procedures, as described in Shire Laboratories Inc., Standard Operating
Procedures were applied at each stage of data-handling to ensure that all data were
processed correctly and are reliable. All data were collected using pre-printed CRFs.
Complete CRFs were reviewed by study personnel and by the Sponsor’s study monitor
prior to data entry. Data were entered into database via a study«spemﬁc computerized data
entry screen. Study database was validated prior to data entry. All data were double
entered and compared for accuracy, Standard data validation procedures were used in data
processing, such as valid data range check. All queries. were resolved and posted to the
database prior to database lock.

A complete blank CRF is attached in Section 16, Appendix 1IB.

9.7  Statistical Methods and Determination of Sample Size
9.7.1 Statistical and Analytical Plans

Amarex Clinical Reéearch, a CRO located in Germantown, Maryland, prepared a
statistical analysis plan (Section 16, Appendix VIA) for the Sponsor, based on protocol-
specified analyses.

9.7.1.1 Analyses of Ampﬁetamine Pharmacokinetics

Comparative Analysis of Pharmiacokinetic Parameters

Pharmacokinetic (PK) parameters for d-amphetamine and l-amphetamine were first
reported using the original metrics. Descriptive statistics (N, mean, median, standard
deviation [SD], coefficient of variation [%CV]) of l-amphctamme and d-amphetamine
were obtained for all PK parameters by treatment group.
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Standard analysis of variance (ANOVA) model of a 2-way crossover design with a
general linear approach (normal theory) was applied to each of the pharmacokinetic
parameters of AUC, Cryy, and Tiax to examine, in general, the differences between the
two treatment groups. The model included the following factors: sequence, subject-
within-sequence, period, and treatment. The sequence effect was tested using the subject-
within sequence effect.  All other effects were tested using the residual error of the model.

A null hypothesis of zero difference for a parameter under study among the two treatment
groups was assessed at the 0.05 level, with the alternative hypothesis of non-zero
differences.

Bioequivalence Analysis of Pharmacokinetic Parameters
The extent and rate of drug. absorpt;on, as indexed by PK parameters of AUC and Cpyy,

were analyzed on log scale,. using the same model outlined above to assess the
bioequivalence of the two treatment conditions. For each PK parameter examined for
bioequivalence, the exact outcome obtained from the ANOVA model was tabulated and
so were the descriptive statistics. The recommended two one-sided t-test hypotheses for
average bioequivalence [3] were tested at the 0.05 level by constructing the 90%
confidence interval (CI) of the ratio of the test-to-reference means.

9.7.1.2 Analyses of Safety Data

Adverse Events

All adverse events observed in tms study, coded by prefen‘ed term (COSTART), were
listed for individual: sub_;ects and tabulated by preferred term with respect to relationship
to study medication and the severity of the adverse event. The frequencies of adverse
events and their percentages were reported for the two treatment groups.

Early Termination
Reasons for discontinuation were to be summarized and tabulated by treatment group.

Blood Pressure and Pulse

Descriptive statistics summarized the vital signs data for each treatment group and each
time-partitioned analysis period using raw data and change from pre-dose (baseline) data
for each treatment period. Changes in the initial supine readings, from baseline to
standard time points post-dose (2-, 4, 12, and 24-hours), were also analyzed
comparatively within each treatment group using paired t-test.’

No adjustments were made for multiple testing, and those p-values that were <0.01 were
reported in this report.
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9.7.1.3 Other Analyses

Demographic and Baseline Characteristics
Descriptive statistics were presented for the followmg demographxc and baseline
characteristics by treatment group:

* Age

= Race

= Sex

* Height

» Weight

All Qther Measures |
Abnormalities observed at the screening visit were listed for the followmg measures:
* History :
* Physical examination
* Vital signs (sxttmg respiratory rate, heart rate, blood prcssure, temperature)
* 12-lead electrocardiogram
. Urmalysxs (macroscopxc b:hrubm blood, glucose, ketones, leukocyte esterase, nitrate
pH, protein, specific gravity, urobilinogen; microscopic if protein, leukocytes, nitrate
and/or blood are detected: RBC WBC, cast, bacterial semx-quanutanve
measurements)
* Hematology (hemoglobin, hematocrit, WBC, RBC, platelet count)
» Serum chemlstry (ALT, glucose, creatinine, albumin, thyroxin)
 Urine screen for alcohol and addxtxonal drugs. (ethanol, amphetammes opiates,
cocaine)

9.7.2 Determination of Sample Size

Findings from previous Adderall@ and SLI381 delayed-release pellets formulation
studies indicated that the estimate of AUC test-to-reference ratio was within the range of
0.90-1.10 for d-amphetamine and l-amphetamine, and the estimated within-subject-
between-formulation o (log scale) was less than 0.10 for d-amphetamine and less than
0.13 for l-amphetamine. Given that the true AUC mean for a test condition i is within the
90% region of the reference for a sample size of 18 subjects, the proposed crossover
design will have at least 80% Ppower to reject the null-hypothesis of bioinequivalence at
the 0.05 level.

Based upon the aséumptions, the study planned to enroll 20 subjects, without replacement
(10 subjects in each treatment sequénce group).
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9.8  Changes in the Conduct of the Study or the Planned Analyses

One amendment was made to the study protocol. Protocol Amendment I and the revised
Informed Consent were IRB-approved on February 28, 2001. The amendment was
intended to clarify the dose strength (i.e., a single dose of 1 x 40 mg vs. 4 x 10mg) used in
the study and the time of study activities, and to correct typing errors and make
administrative changes. Al&lkprotogcl”—s’pecificd analyses were conducted.

During the conduct of this study, the investigator followed a set of specific criteria for
reporting hypertension and tachycardia as adverse events, which included: for
hypertension the blood pressure was > 130 mmHg for systolic and/or > 85 mmHg for
diastolic and it increased by greater than 20% from baseline, and for tachycardia the pulse
rate was > 120 bpm and it increased by greater than 20% from baseline. This set of
criteria for reporting hypertension and tachycardia as adverse events was not specified by
the protocol. ‘

In addition, the systolic blood pressure of 130-150 mmHg, 151-180 mmHg, and >180
mmHg was rated by the investigator as mild, moderate, and severe, respectively. The
diastolic blood pressure of 85-90 mmHg, 91-95 mmHg, and >95 mmHg was rated by the -
investigator as mild, moderate, and severe, respectively. The pulse rate of 120-140 bpm,
141-170 bpm, and >170 bpm was rated by the mvesugator as mild, moderate, and severe,
respectively.

10. SUBJECT GROUPS
10.1 Disposition of Subjects

Twenty (20) subjects were. enrolled and randomized to treatment. All subjects completed
the study.

One subject (012) could not be admitted for the second confinement period due to
treatment with Augmentin for presumcd streptococcal throat. Because of this apparent
infective process, the principal investigator (with sponsor approvai) postponed this
subject’s second dosing period for 14 days, which was completed satisfactorily. Subject
012 received his seccmd dosing on March 26, 2001.

A listing of individual subject disposition is presented in Secuon 14, Table 1.1.2 and in
Section 16, Appendix VII Table 2.1.

10.2 Protocol Deviations
The following protocol deviations occurred during the conduct of this study:

Height and Weight
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e Subject 020 was above the 95% for weight
e Subject 010 was above the 95% for weight and height

The investigator mterpreted these screening inclusion / exclusion criteria deviations to not
be clinically significant and recommended that these subjects be included in the trial.
Shire Pharmaceuticals Development Inc approved these deviations.

Screening Laboratory Measurements
Many subjects had lab values (hematology, chemistry, and urme) that were slightly hlgher

or slxghtly lower than the normal lab value ranges. The mvesngator mterpreted these
the study or contmue thre Pharmaceuncal Developmcnt Inc appmved these deviations.
At the screening visit, the following subjects had positive amphetamine drug screens:

Subject 002
Subject 008
Subject 009
Subject 010
Subject 011
Subject 013
Subject 015
Subject 016
Subject 020

¢ & & © & © & & ©

The investigator detcrmmed that all patients did not have s:gmﬁcant urine concentrations
of any drug that could interfere with the study. *

Blood Sample Times
Dosing Period 1

*  Subject 016, +10 minutes (1 hour post dose)
Subject 019, +10 minutes (1 hour post dose)
Subject 010, +08 minutes (4 hour post dose) -
Subject 006, +035 minutes (5 hour post dose)
Subject 009, +05 minutes (9 hour post dose)
Subject 020, +05 minutes (24 hour post dose)
Subject 005, +13 minutes (48 hour post dose) -
Subject 020, +27 minutes (48 hour post dose)
Subject 004, +12 minutes (48 hour post dose)

Dosing Period 2
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Subject 002, +05 minutes (I hour post-dose)
‘Subject 010, +05 minutes (6 hour post dose)
Subject 010, +05 minutes (7 hour post dose)
Subject 008 +05 nunutcs (48 hour post dose)
Subject 020, +40 mmutes (48 hour post dose)
Subject 004, +15 mmutes (48 hour post dose)

Concomitant Medications
Subject 002 was receiving Zithromax for an ear mfccuon after the screening visit. This
course of antibiotic therapy was completed 5 days before. the first dosing period.

Subject 003 received Tylenol on the second dosing day. The drug relationship was
considered not related and there was no change to the dosing.

Subject 008 was recexvmg Zoloft for mood and anger changes Thxs psychotropic therapy
was completed 10 days before the first dosing period. A

Subject 012 received Ibuprofen, Tylenol and Motrin for fever during the 7-day washout
interval for fever. In addition, this subject received Augmentin for streptococcal throat
during this same time period. This course of antibiotic therapy was completed 6 days
before the second dosing period.

Subject 015 was receiving Zoloft for aggressive behavimf at the time of the screening
visit. This psychotropic therapy was completed 8 days before the first dosing period.

Subject 017 received Robatussin for cough after the screening visit. This course of a
therapy was completed 3 days before the first dosing period.

Subject 020 was receiving Trisadome for insomnia at the time -of screening visit. This
course of therapy was completed 8 days before the ﬁrs.t dosing period.

11. EFFICACY EVALUATION

11.1  Data Sets Analyzed

The Intent-to-Treat (ITT) population was analyzed for all PK and safety parameters. The
ITT population was defined as the set of subjects who were randomized to treatment,

received at least one idose of study. medication, and the carréspondihg PK parameters

were available. All treatment groups identified in Section 9.4.1 of this report were
assessed.

It was noted that Subject 020 showed an unusually high pre-dose concentrations and
unusual shape of PK: profile at 24 hours post dose for both isomers.under the treatment of
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the 4x10 mg dose (Section 16, Aﬁpendix VII, Tables 4.1 and 4.2). However, data from
this subject was included in the analysis of bioavailability. The summary results with
these values being excluded are presented in Section 16, Appendix VIB.

11.2 Demographic and Other Baseline Characteristics = -

Table 2 summarizes participating subjects’ demographics.and other baseline
characteristics.

Seventy percent (14/20) of subjects enrolled were male and 30% (6/20) were female.
Race distribution was primarily Caucasian (95%, 19/20), with one Black subject (5%).
The ages of study participants ranged between 7 and 12 years with a mean age of 10.2
years (s.d.=1.6). Subjects weighed between 51 and 181 pounds with the mean of 89.9
pounds, and their heights ranged from 48 to 65 inches with the mean of 57.1 inches.
Since it was a crossover design, no mfcrentlal statistical analyses werc conducted on
demographic data.

A listing of individual subject demographic and baseline characteristics is presented in
Section 14, Table 1.1.1.

TABLE 2 SUMMARY OF DEMOGRAPHICS AND BASELINE CHARACTERISTICS

Characteristics Category/Parameters (Total N=20)
Race (%) 1 Caycasian - = ’ 19 95

Black 1 [€)]
Gender (%) Male . 14 i am

Female 6 . (30)
Height (inches) : Mearn v 571 .

SD 4.6

Median 575

Min-Max 480 ~65.0
Weight (pounds) ) Mean T g9.9

sD 35.1

Median - 815

) Min-Max 51.0- 1810

Age (years) . Mean 10.2

sD 16

Median - 10.0

Min-Max 7.0-12.0

Source: Section 14 Table 1.1.1

11.3 Measurements of Treatment Compliance

Site study personnel measured treatment compliance by conducting a mouth check after
each administration of study medication to assure subjects swallowed the study
medication, by recording the formulation the subject took for a treatment period in the
CRF, and by capsule counts for each-study phase and at the end of the study.
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Both the assigned treatment sequence and received treatment sequence for a subject are
presented in Section 14, Table 1.1.1. All subjects received the assxgncd the treatments.

114 Pharmacokinetic (PK) Results

Mean plasma levels {ng/mL) of amphetamine following drug administration are shown in
Section 14, Table 2.1.1 for d-isomer and Table 2.2.1 for l-isomer. Data listings of d-
amphetamine concentrations and the PK -parameters for individual subjects are contained
in Section 16, Appendix VIETable 4.1, and the data for I-amphetamme are contained in
Section 16, Appendlx VI Table 4.2.

Graphical representations of formulation mean plasma levels.of amphetamine following

drug administration are shown in Section 14, Figure 1.1 for all treatments, Figure 1.2 for
d-amphetamine, and Figure 1.3 for l-amphetamine. Graphical presentations of individual
subject d- and l-amphetamine concentrations are found in Secuon 14, Figures 2.1 and 2.2,
and Figures 3.1 and 3.2, respectively.

11.4.1 D-amphetamine

Table 3 contains descriptive statistics of each dose cc}nditidnfdr the d-amphetamine PK
parameters of AUCq.ins, AUCq.t, Crax, Timaxs and ti2. The descriptive statistics of each
individual subject for d-amphetamine PK parameters of AUCo.inr, AUCo.t, Cruaxs Trmax, and
ti are provided in Section 14, Tables 2.1.2 through 2.1.6.

TABLE 3 MEAN AND S.D. OF PK PARAMETERS FOR D-AMPHETAMINE

PK parameters ‘Measures SLI381 - SLI38L
‘ 1x40'mg 4x10 mg
oy (Test) - {Reference)

AUC 0-inf (ng hr/mL) ‘Mean 157395 1688.25

, S$.D. - 37752 466.72

AUC g (ng hr/mL) Mean 1608.98 1662.87

( - S8.D. 395.60 - 451.34

Comax (ng/mL) © Mean- 98.61 92.94
SD. ’ 28.21 23.34

Tomax (hr) Mean 5.35 5.64
S.D. S 325 .- 2.85

t 4 (Br) | Mean 823 8.80
SD. 1.07 2.33

*p<0.05 compared to 4 x 10 mg SLI381 .
Source: Section 14, Tables 2.1.2 through 2.1.7
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The arithmetic mean * standard deviation of AUCg,mf(ngOhrlmL) for the reference dose
(4x10 mg) is 1688.25 + 466.72. For the test dose (1x40 mg), anthmemc mean * standard
deviation of AUC.ins (ngehr/mL)is 1573. 95 + 377.52.

The arithmetic mean * standard deviation of AUCy. (ngeht/mL) for\‘the reference (4x10

mg) is 1662.87 + 451.34. ‘For the test dose (1x40 mg), arithmetic mean * standard
deviation of AUC,.; (ngehr/mL)i 1s 1608.98 + 395.60.

The arithmetic mean * standard deviation of Cpax (ng/mL) for the reference (4x10 mg) is
92.94 £ 23.34. For the test dose (1x40 mg),. arlthmetlc mean * standard deviation of Cpux
(ng/mL)is 98.61 +28.21. :

The arithmetic mean + standard deviation of Tmax (hr) for the reference (4x10 mg) is 5.64
+ 2.85. For the test dose (1x40 mg), arithmetic mean standard devmtmn Of Tmax (hr)is
5.35+3.25.

The ANOVA results of the 2-way crossover design for d-amphetamine PK parameters are
presented in Section 14, Table 2.1.7. These results indicate there were no statistical
differences among the two treatment groups for AUCO infs AUCQ ts me, or Tax

The bioequivalence results on the. loganthmlc transformations of thc d«amphetamme/ PK
data are reported in Table 4 and in Section 14, Tables 2.1.9.

TABLE 4 BIOEQUIVALENCE OF PK PARAMETERS FOR D-AMPHETAMINE

PK parameters Measures , : - 1x40 mg vs. 4x10 mg
AUC g.ia¢ (ng hr/mL) " Ratio estimate o 1.00
90% CI of the ratio estimate . © 0.96 - 1.03*
AUC g, (ng ht/mL) -Ratio estimate ] - 0.97
' 90% CI of ratio estimate v . 0.93 - 1.02*
Cinax (ng/mL) Ratio estimate 1.06
' 90% CI of ratio estimate \ 0.96 - 1.16*
* denotes 90% confidence interval fell within the recommendad 0.80-1.25 limits of bmequwa!ence when analyzed on
loganthrmc scale

Source: Section 14, Table 2.1.9

These results demonstrate that the 90% confidence intervals of the test (1x40 mg) to
reference (4x10 mg) ratio fell w1thin the recommended 0.80-1.25 limits of average
bioequivalence for AUCq.ins, AUCq.;, and Crax.

Thus, the study demonstrates that a single 1x40 mg dose of SLI38I capsules was
bioequivalent to a single 4x10 mg dose of SLI381 capsules for d-amphetamine.
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11.4.2 L-amphetamine

Table 5 contains descriptive statistics of each formulation for the I-amphetamine PK
parameters of AUCq.int, AUCop.1, Craaxs Tmax, and tyz. The descnptxve statistics of each
individual subject for l-amphctannne PK parameters of AUCp.inf, AUCo.t, Cmax, Trmax, and
ti2 are provided in Scct1on&14 Tables 2.2.2 through 2.2.6.

The arithmetic mean * standard dewatmn of AUCq.in¢ (ngehr/mL) for the reference dose
(4x10 mg) is 512.01 +123.71. For the test dose (1x40 mg), arithmetic mean + standard
deviation of AUCo.mf (ngehr/mL)is 538.91 + 148.34. '

TABLE § MEAN AND $.D. OF PK PARAMETERS FGR L~AMPHETAMINE

PK parameters j ‘Measures SLI381 SLI381
1x40.mg 4x10 mg
(Test) (Reference)
AUC 0-inf (ng hr/mL) ~ Mean 53891* - 512,01
sD. 148.34 123.71
AUC 4. (ng hr/mL) Mean - 539.33 52931
SD. 155.37 175.90-
Conax (ng/mL) Mean 30.27* 27.16
| SD. 8.57 6.94
T (B1) ? Mean 5.45 580
‘ SD. 321 . 284
tw(hr) / Mean 9.40 929
S.D. 1.51 131

* p<0.05 compared to 4 x 10 mg SLI381
Source: Section I4, Tables 2.2.2 through 2.2.7

The arithmetic mean + standarddeviatioh of AUC,. (ngehr/mL) for the reference (4x10
mg) is 529.31 + 175.90. For the test dose (1x40 mg), arithmetic mean + standard
deviation of AUCq..(ngehr/mL)is 539.33 £ 155.37.

The arithmetic mean * standard deviation of Cpax (ng/mL) for the reference (4x10 mg) is
27.16 £ 6.94. For the test dose (Ix40 mg), arithmetic mean tstandard deviation of Cpayx
(ng/mL)is 30.27 £ 8.57. ’

The arithmetic mean * standard deviation of Tray (hr) for the reference (4x10 mg) is 5.80
+ 2.84. For the test dose (1x40 mg), arithmetic mean t standard deviation of Tpax (hr)is
5.45 £ 3.21.
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The ANOVA results of the 2-way crossover design for l-amphetamine PK parameters are
presented in Section 14, Table 2.2.7. These results indicate there were statistical
differences (p<0.05) among the- two treatment groups for AUCq.ins. and Cnax but not for
AUCoand Tmax.

The bioequivalence results on the logarithmic transformatlons of the l-amphetamine PK-
data are reported in Table 6 and in Section 14, Tables 2.2.9. These results demonstrate
that the 90% confidence intervals uf the test (1x40 mg) to reference (4x 10 mg) ratio fell
within the recommended 0.80-1.25 limits of average bioequivalence for AUCq.nr, AUCo.,
and Cpux.

TABLE 6 BIOEQUIVALENCE OF PK PARAMETERS FOR L-AMPHETAMINE

PK parameters \ Measures » 1x40 mg vs. 4x10 mg
AUC ¢.io¢ (ng hr/mL) . Ratio estimate \ ) T 106

90% CI of the ratio estimate = - 1.02 - 1.10%
AUC ., (ng he/mL) Ratio estimate . ) 1.03

90% CI of ratio estimate ’ 0.96 - 1.10*
Cmax (ng/mL) ‘ Ratio estimate - L1

90% CI of ratio estimate ) 1.03 - 1.21*
* denotes 90% confidence interval fell within the recommended 0.80-1.25 Lmits of | bmequtvalence when analyzed oi

logarithmic scale

Source: Section 14, Table 2.2. 9

Thus, the study demonstrates that a single 1x40 mg dose of SLI381 capsules was
bioequivalent to a single 4x10 mg dose of SLI381 capsules for I~am;)hetamme

11.4.3 Conclusions of PK Data

The study shows that the 1x40 mg dose of SLI381 capsules; given as a single dose,
demonstrated comparable bloavaﬂabthty to the 4x10 mg dose of SLI381 capsules. The -
average plasma levels of the 1x40 mg dose were bloequwalent in both d- and I-
amphetamine as detcrmmcd by AUC and Cpy PK parameters to the 4x10 mg dose, based
upon the current criteria for the 90% CI of the test-to-reference ratio. For d-amphetamine,
there were no statistical differences among the two treatment groups for any of the PK
parameters. For l-amphetamine, there were statistical differences among the two
treatment groups for AUC.ipt and Cinay but not for AUCo. and Timax.

' 12. SAFETY EVALUATION

12.1 Extent of Exposure

All twenty subjects received two single 40 mg doses of SLI381 separated by at least a 7-
day washout period.
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12.2 Adverse Events

Section 14 contains detailed listingé and summarization of the adverse events reported
during this study. A guide to these,tables is provided in the listing below.

Table # Title

3.1.1 Adverse Events Recorded in CRF by Individual Sublects

312 Adverse Events Recorded in‘CRF by Study. Phase

313 Treatment Emergent Adverse Events by Costart Label, Severity and Relationship to Treatment
3.14 Treatment Emergent Adverse Events by Costart Label and Individual Subjects

3.2.1 Number (%) of Subgects Reporting Adverse E’vems by { Costart Labe.l All Treatments
322 Number (%) of Subjects Reporting Adverse Events by Costart Label: 1x40 mg SLI381
323 Number (%) of Subjects Reporting Adverse Events by Costart Label: 4x10 mg SLI381
331 Adverse Events Observed During Treatment Period

332 Adverse Events Observed Prior to,TréatmeritvPcriod

34.1 Treatment-Emergent Adverse Events Observed On Dosing Days -

3.5.1 Treatment-Emergent Adverse Events Observed Off Dosing Days -

12.2.1 Brief Summary of Advcrsc Events.

All twenty subjects reported one or more adverse. events- durmg thc study. A total of 167
events were reported, with 5 of them recorded pre dose of the first treatment period.

Treatment emergent AEs with freqmncy Lfate of 2+% over total episodes are listed below:

‘Preferred Term. (Costart) Count (%) (n=162)
Hypertension 55 (34.0)
Tachycardia B 41 (25.3)
Insomnia 15 9.3)
Headache 6 3D
Dizziness 6 3.7
Nausea 6 37
Anorexia 5

) 3.1 -
Source: Section 14, Table 3.1.3

Seventeen of the 162 reported treatment-emergent adverse events (10 5%) were unrelated
to the study medication. The Investigator rated the other 145 events as possibly related |
(9/162, 5.6%) or related (136/ 162, 84%) to study 1 medxcauon

Most treatment emergent events were mild or moderate in sevcnty (154/162, 95.1%) and
the majority of events (142/162, 87.7 %) occurred on dosing day. All treatment-emergent
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adverse events resolved. One event repoxted by Subject #003 observed prior to the first
dosing period (1x40 mg SLI381) remained unresolved at the time of study closing. The
unresolved event was rhinitis.

12.2.2 Number and Percent of Subjects Reporting Adverse Events

Of the 162 treatment-emergent adverse events, 20120 (100%) subjects under the 1x40 mg
dose reported 82 (50.6%) events and 20/20 (100%) subjects under the 4x 10 mg dose
reported 80 (49.4%) events. The adverse events with the highest incidence rate of
subjects reporting under the 1x40 mg and 4x10 mg doses were hypertension (55% and
50%, respectively), tachycardia (55% and 45%, respectively), insomnia (35% and 30%,
respectively), dizziness (25% and 5%, respectively), nausea (10% and 20%, respectively),
anorexia (10% and 15%, respectively), and headachex(ﬁ% and 15%, respectively).

Number and percent of subjects reporting adverse events is presented for each preferred
term in Table 7.

TABLE 7 NUMBER AND. % OF SUBJECTS REPORTING ADVERSE EVENTS*

{Test Dose) (Reference Dose) ‘
1 x 40 mg SLI381 T 4x10 mg-_g,m1 ) Al Doses

No. of (%yof 'No.ofABs| Noiof (%)of No.ofAEs| No.of (%)of No.of AEs

Subjects  Subjects . Reported | Subjects Subjects - Reported- |* Subjects  Subjects ~  Reporied
Preferred Term {Costart) (n=20) Repomn_g (n=82) | (m=20) Rapomn_g (n=80y . 1 (m=20) Reporting  (n=162)
Anorexia 2 (10.0) 2 3 aso. 3 -4 20.0) 5
Asthenia 1 (5:0) 1. 1 (5.0) ]
Constip ‘ \ { GO - L i (5.0) 1
Cough Inc 1 (.0 - 1 : ’ 1 (5.0) 1
Cramps Legs 1 (5.0) 1 , 1 (5.0) 1
Diarrhea 1 (5.0) 1 1 60 F 2 (oo - 2
Dizziness 5 (25.0) 5 1 (5.0 1 5 (25.0) 6
Dyspepsia 1 (5.0) i 1 - (5.0 2 (10.0) C2
Emotion Labil 1 (5.0) 1 1 (5.0) 1
Fever ‘ 1 (5.0 1 1 (5.0) 1
Headache 1 5.0 - 1 3 {15.0) ‘5 4 (20.0) 6
Hypertens - 11 (55.0) . - 24 10 (50.0) 31: 16 (80.0) 55
Hypesthesia 1 _(5.0) 1 1 GO 1 -1 {5.0) 2
Infect : 1 (5.0) - 1. 1 5.0 1
|insomnia 7 (35.0) 9 6 (30.03 6 12 (60.0) 15
Migraine 1. (5.0) 1 . 1 (5.0) 1
Nausea 2 (10.0) - 2 4 (20.0) 4 © 5 (25.0) 6
Nervousness 1 (5.0 i 1 (5.0) 1
Pain Abdo t Go 1 S {5.0) |
Pallor 1 (5.0) 1 j 1 (5.0) 1
Rhinitis 1 (5.0) 1 ) ) 1 (5.0) 1
Somnolence 2 (10.0) 2 11 (3.0) i 2 (10.0) 3
Syncope 1 (5.0 1 . 1 (5.0 1
Tachycardia 11 (55.0) 23 9 450) 18 14 _ (10,0 41
Tinnitus 1 (5.0) 1 L 1 (5.0) 1
Twitch 1 (5.0 2 1 6.0 1 1 - (5.0) 3
Vasodilat j 1 GH 1 -1 (5.0) 1
Final
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(Test Dose) (Rcference Dose)
1 x 40 mg SLI381 Ax10mg SLI38] All Doses

No.of  (%)of No.ofABs| No.of (%)of No.of ABs{ No.of  (%)of No.of AEs

Subjects  Subjects Reported | Subjects = Subjects Reported | Subjects  Subjects  Reported
Preferred Term (Costart) (n=20) Reporting - (n=82) (n=20) Repemrg (1=80) . | (n=20) Reporting (n=162)
Vomit ‘ ) 1 0 1 1 5.0y 1
[Total** 20 - 82 20 80, 20 162

*Tmatmeut ~emergent

**The total number of subjects reportmg is pot equal to the sum of the individuai cells as one subject may have more than one adverse
event.

Source: Section 14, Tables 3.2.1, 3.2.2, 3.2.3

It should be noted that the investigator followed a set of spec1fic criteria for reporting
hypertension and tachycardia as adverse events in the study, which included: for
hypertension the blood pressure was > 130 mmHg for systolic and/or > 85 mmHg for
diastolic and it increased by greater than 20% from baseline, and for tachycardia the pulse
rate was > 120 bpm and it increased by greater than 20% from baseline. This set of
criteria for reporting hypertension and tachycardia as adverse events was not specified by
the protocol. :

In addition, the systolic blood pressure of 130-150 mmHg, 151-180. mmHg, and >180
mmHg was rated by the investigator as mild, moderate, and severe, respectively. The
diastolic blood pressure of 85-90 mmHg, 91-95 mmHg, and >95 mmHg was rated by the
investigator as mild, moderate, and severe, respectively. The pulse rate of 120-140 bpm,
141-170 bpm, and >170 bpm was rated by the mvesngator as rmld moderate, and severe,
respectively.

As a result, the incidences of subjects reporting hypertension (80%) and tachycardia
(70%) were the two highest among the adverse events observed in this study.

12.2.3 Analysis of Adverse Events

The number of treatment-emergent adverse events for the test dosc (1 x 40 mg SLI381)
was 82/162 (50.6%), which was similar to the number of events for the 4 x 10 mg SLI381
group (80/162, 49.4%). The mcxdmce rate of subjects reporting adverse events under
both dosing conditions was the same. (20/20) The incidences and frequencies were
similar under both conditions for most events, although haadache was reported 3 times
more and nausea was reported 2 times more under the 4x10 mg. dose. Dizziness was
reported 5 times more and somnelance was reported 2 times more under the 1x40 mg
dose. No comparative analyses were performed. -

12.3  Deaths, Other Serious Adverse Events and Other Significant Adverse Events
No deaths or other serious adverse évents occurred during this study.
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12.4  Clinical Laboratory Resuits

A listing of all laboratory results for individual sub;ects is found in Section 16, Appendix
VII Table 5.1 (hematology), Table 5.2 (serum chemistry), Table 5.3 (urinalysis), Table
5.4 (urine drug screen), and Table 5.5 (pregnancy).

No clinically significant, treatment-emergent laboratory abnormalities were reported by
the investigator at the screening period and at study close out.

12.5  Vital Signs, Physical Findings, and Other Observations Related to Safety
12.5.1 Vital Signs

During each treatment period, supine and standing blood. preasurcs and pulse were
measured at pre-dose and before each blood collection. Descriptive and comparative
statistics of mean vital signs and change from baseline (pre-dose) were prepared using the
first supine blood pressure and pulse results for the baseline (pre-dose), and the 2-, 4,12-,
and 24-hour post dose measurements. These data are displayed by treatment condition in
Section 14, Tables 5.1.1 through 5.1.3 for systolic blood pressure, diastolic blood
pressure, and pulse, respectively. : ‘

Compared to pre dose, significant increases (p<0:01) in mean systolic blood pressure
were observed at the 2-,.4- and 12-hour time points for both dosing conditions. For
diastolic blood pressure, a significant increase (p<0.01) was noted for the 4 x 10 mg
group at 4 hours post dose. No significant changes from. basel;ne were noted in pulse
measurements for either group during the 24-hour post treatment period.

Systolic Blood Pressure .
At the p=0.01 level, statxstmally significant increases in changes from pre dose to post

dose were observed in systolic blood pressure under both dosing conditions at the 2-, 4-,
and 12-hour post dose time points. The maximum of average increases in systolic blood
pressure were seen at 2 hours post dose (+10.65 mmHg) under the 4x10 mg dose and at 2
hours post dose (+11.45 mmHg) under the 1x 40 mg dose. At 24 hours post dose, both
dosing conditions had returned to near baseline levels. (Section 14, Table 5.1.1)

Diastolic Blood Pressure

At the p=0.01 level, no statistically: s1gn1ﬁcant changes from pre dose to the measured
post dose time points were observed in diastolic blood pressure for the 1 x 40 mg dosing
condition (treatment). For the reference group (4 x 10 mg SLI381), a statistically
significant increase from pre dose to post dose was observed in diastolic blood pressure at
the 4-hour post dose time point with a maximum average increase of 8.50 mmHg.
(Section 14, Table 5.1. 2)

Pulse
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At the p=0.01 level no statistically significant changes from basclme were observed in
either treatment group during the 24-hour post treatment time period (Section 14, Table
5.1.3). \

12.5.2 Physical Examinations

Physical examinations were performed on all subjects at the screening period and at the
study close-out visit. At the screening and close out visits, no clinically significant
physical exam abnormalities were noted by the investigator. Results are displayed in
Section 14, Table 6.1.1. | |

12.5.3 Medical History.

Medical histories were collected from all subjects at the screening visit. On-going
medical histories included seasonal allergies (2) and left swollen nipple (1).

A listing of medical history abnormalities appears in Section 14, Table 7.1.

12.5.4 Other Safety Measures

A 12-lead ECG was: conducted on each SﬂbjCCt at the screemng and close-out visits. ECG
data for individual subjects are displayed in Section 16, Appendix VII, Listing 7.1.

Ten subjects (50%) had abnormal EKG observations. at the screening visit. Ten subjects
(50%) had abnormal EKG findings at the end of study and all of these abnormal findings
observed at the end of study were reviewed by a pediatric cardiologist and deemed not
clinically significant. :

12.6 Safety Conclusions .

There were no deaths, no serious adverse events, and no wu.hdrawals from this study

All 20 subjects reported one or more adverse events during the study. The majority of
treatment-emergent adverse events (145/162, 89. 6%) were Judged as related or possibly
related to study medication. Most treatment-emergent adverse events were mild or
moderate in severity (154/162, 95.1%). The number of adverse ev&nts was similar under
the two dosing conditions.

Because of the investigator’s use of specific criteria for repemng hypertension (systolic >
130 mmHg and diastolic > 85 mmHg and 20% increase from baseline) and tachycardia (=
120 bpm and 20% i increase from baseline)- as adverse events, hypertension and
tachycardia were seen as the most common adverse events reported in this study. The
incidence of subjects reporting was 80% for hypertension and 70% for tachycardia. The
other commonly reported adverse events included insomnia, dizziness, nausea, anorexia,
and headache. All of these adverse events were not unexpected.
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The incidence rate of subjects reporting adverse events was the same for both dosing
conditions (100%, 20/2@) The incidences and frequencies were similar under both
conditions for most events, although headache was reported 3 times more and nausea was
reported 2 times mare under the 4x10 mg dose. Dizziness was reported 5 times more and
somnolence was reported 2 times more under the 1x40 mg dose.

Compared to pre dose, significant increases (p<0:.01) in mean systolic blood pressure
were observed at the 2-,4- and 12-hour time points for both dosing conditions. For
diastolic blood pressure, a significant increase (p<0. 01) was noted for the 4 x 10 mg
group at 4 hours post dose. No sxgmfxcant changes from baseline were noted in pulse
measurements for either group during the 24-hour pest treatment period. Clinically
significant changes in vital signs were recorded as adverse events.

No treatment emergent physical abnormahues or treatment-emergent abnormahues in
laboratory results were reported as clinically significant by the investigator. Ten subjects’
(50%) had abnormal EKG findings at the end of study and all of these abnormal findings
observed at the end of study were reviewed by a pediatric cardmlogxst and deemed not
clinically significant.

13.  DISCUSSION AND OVERALL CONCLUSIONS |

Shire Pharmaceutical Development Inc. has developed a two-component extended-release
formulation (SLI381 or Adderall XR™) of ADDERALL® designed to produce pulsed-
release of amphetamine salts yielding a therapeutic effect that lasts'throughout the day
with one morning dose, for treatment of attention deficit hygeractlvxty disorder (ADHD).

The objective of this study was to evaluate the bioavailability of a single 1x40 mg SLI381
oral dose in comparison to a single 4x10 mg SLI381 oral dose-in pediatric subjects.

Efficacy
This study demonstrated that a single 1x40 mg dose of SLI381 capsuies was

bioequivalent as measured by all.relevant PK parameters to a single 4x10 mg dose of
SLI381 capsules in pediatric subjects for both d- and l-amphetamine.  For l-amphetamine,
statistically significant differences were noted between the two-doses for the AUCq.ine and
Cmax PK parameters but not for AUCo.t and ty.

Safety
There were no deaths, no other scrxous adverse events, and no withdrawals from this

study.

All 20 subjects reported one or more adverse events during the study. The incidence of
subjects reporting adverse events was the same for both dosing conditions. The majority
of adverse events were mild or maderate in severity and 3udged to be treatment related or
possibly related. The most frequently reported adverse events were not unexpected (i.e.,
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hypertension, tachycardla, insomnia, dizziness, nausea, anorexia, and headache). The
frequency of adverse events was similar under both dosmg conditions. Finally,
significant increases (p<0.01) in mean systolic blood pressure were observed at the 2-, 4-
and 12-hour time pmnts for both dosing conditions. For diastolic blood pressure, a
significant increase (p<0.01) was noted for the 4 x 10 mg group at4 hours post dose. No
significant changes were noted in. pulse for exther of the dosmg conditions.

In conclusion, a single 1x40 mg dose of SLI381 capsules was bioequivalent to a single
4x10 mg dose of SLI381 capsules in pediatric subjects. Both doses were similarly
tolerated.
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